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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent deterioration of a device by solving 
a problem such as short channel effects, etc. 

SOLUTION: A gate electrode 307 is formed, and then, with it as a mark, an 
N- area 309 is farmed by arsenic ion implantation. A silicon nitride film is 
accumulated into the thickness of about lOnm. and etched back for forming 
the first side wall 308. and with it as a mask an N-type area 311 is formed 
by arsenic ion implantation. A slllcbn oxide film is accumulated into the 
thickness about lOOnm. and etched back far forming the second side wall 
310. and with it as a mask, a N+ area 312 is farmed by arsenic ion 
implantation. And then, with heat treatment at about 850** C. the implanted 
arsenic is diffused and activated. 
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( 2 ) 

^(oi)--c H'>:r-;niy-* Kmffitcft-rsi^ii 10-5 

l^iP 10 0-150 nm(?Di^ U n >K{blKXfie^U 3 > 

^ 2 oNSism^jc^UT^ e>^c^^;^;^^^^g!ITy- 
nmm^^mti^^m\zm^tstix:i^o. y-;^^^i: 
H >mm<D^miiy- hmmt^<Dm(Dy- hmitm 30 

[iS*^ 4 ] C 0U q S C M O S T* 

v-;^fli«t Hu-f h««^^^6«ny- 
hmffi;&^e^Tm2(Di^*< \^ o ^ - )i<D^m(Dmi^miti^ 
iE>n^(o^m\zm^^riit^Tm'^m^(Dmi(DNmu. 
mm. ml(ONmmwLmiz»vx9'^r^)vm^m\zm0Si 
tEti. mi<oi4mii^9Lm^o^i&^K^mm(Dm2<DN 
mw:Wim. Rzsm2<DNmtKmm\zmvx^ ^b^z^^^ 40 
)vmmmxy-hmmm(oikm^x#z^xm^t^n. m 
2 oum^mm^ 0 ^izi&^m^»m(om 3 (ONM 

^mnn:&:m\zm^^nx^t). y-x««i:Hu-f> 
m^iDmmty- hm««oHo!>y- hK<kw±K:jiw 

^LSiMOS F ET^:^^^"CV>^^*3g 1 JcS«(OMO 
SSI't^^^S^S. 50 
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[W*3S5] JEATOXS (A) (F) €:^tJN^ 

(A) ^mi*^&WL±\zy- h»mim^iftLxy-hmm 

^m^t^xm. (B) y- h«««:VX^^ i:bTS« 

>aA-rsxg, (c) H®^±;5^«E.»«±®tc^ 

il 1 0 - 5 0 nm(Di6t®g{bttite»IKS:J^fifeb, X 

^/^^jfiLxy- h««a5<wffijc^ 1 a>iJ--r H*:/;!--;!. 
SJ^^f^Xg. (D) y- hmSRtifS 1 cO'tJ-'f H"!; 
:t - J U * V X ^ (h b T S « t c: t(f IB N S! ifc « S J: 0 « i« ffl 
ft (D N Mfit tfc® Sr J^filc-r S ^# 1? N Si^^ifii^ & ^ >flE 

AT«»xs. (E) y-h^m±f>^^^WL±m\zmm5 

0-10 0 nm(Oiy^)Zi>mitmX\ti^Oai>m^m0SL 

fc^2<Dij--r H^;i--;w*j&fifer^xg. (f) y~h 
sxs. 

[^^3S6] eAT<OX5@ (A) ?&i6 (D) **trP^ 

(A) ^mi^mwL±\zy-hK&mtm^iftLxy-hmm 
^m^r^jim. (b) y- Kmffi±:f^^6S«^®fci^ 

J9 1 0-5 0 nm<OitK^btt»»Bt*J^^36U, X-y^A* 

^j^fifc-rsxg, (c) y- hms±7&^€>^«^©(cj^ 

JS 5 0 - 1 0 O n mco^' U 3 >R<blRX>*^^^^ 3 >IB^ 

mm\zm2 (DD--c \^^:t—)y^m^'r^j:m. (d.) y 
-hma, m 1 oi^-r F^7*'-;uB:txm2(Dif< H'>:^- 
- ;u ^ V X t L r p 1!:!^ j^i^j S: -r :t >kX-r s 

imikmri i^TcDjim (a) i^^^ {g) sr#tPCM 

(A) ^m»mm±izy-h»mm^ifYhxy-hmm 

(B) P^-v-^JUMO S F E Ti:;^^M^€r^ 1 Ol/v^ 

^LT, y-h«s^vxi7i:UTaESJc(K«ftNS!a; 
(c) Bioui^x hSr^^L^cS, y-hm@±A^^ 

10-50 n mOHft^tt«ftR$^«K 
Xy ^ SrJSbTy- h«S<D«®JClg 1 (D-tJ- 

(D) P^^-^-^^^l/MOS FETii:;i^M«^^2C0lx>? 
XhT?VX!5^b* N^^:^;UMOS F ETi:/iS««lC 

nvx. y- h^eiRtx^ 1 cDij--f H -;u^-^x^ 
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(E) ^2 cDus;x y-hmm^fi^ib 

^^h-c^Ts^v. y-hmm. f^KDD-^ \^^:t-)i^R 
(G) m^nm (E) t (F) <op.a, xaxe (f) <d 

[0 0 0 13 

CO 0 0 2] 20 
W^T-^MOS FETfeSiittKb^tlTfrTl^S. ^^7&« 

-)VA^^)^T\zm^r:iLDD (Lightly doped drai 
— hSiO^l //m&JInI-5,i:a;5iMOS F ETTfi, LD 

[0 0 0 3] LPDmm\z:h{f^mmo:> tvx. l 

■rs. ^(DfzHb. ffiS3>:$^i7y>X (Gm) ;5^:^^< 40 

+»:f^mW)mijf^im^ti^\f^ti.^ommi)^mx 

[0 0 0 4] ^fc, K'>:r-;KZ)^<t:]^;5i^^^7!>t 
P5®'fe«^L.TVi^. mix. 2 0 4Jiy- KMSfblB, 

2 0 2«y~ h^ffir^s. 

TLDD«ii(0tt«[S;5<J^fife$tlT;feD, 2 0 7 fiS5« 
«:T^>fi«a;»S, 2 0 8«a;«e2 0 7lc:»L^^^;i. 
«»cjg^$n/L««ffiT«i»«;ii:ST*-5. 2 0 3ttL so 
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DDmm^m^T^ft6b\zmm^riftit'i \^^:t—)ux 
^0. y- \-mitm2 0 Acommmt-^^ }^'y^—)i.2 
0 3ti^i^mmf)mii^^tixmiti^m^. y-hA-xtr 

[0 0 0 5 ] teCDPgjSj^Cch LT. 13 2 Jc^^n-Sckp 
(w, iiii*5=-1'^;i/^P^i';^;|/MO S F E TTfi, ^ 
®5^-^^;P^T*'5N5^V^Jl/MO S F ET\Zit^Xiy 

3 — h^^r^)i^^m\z^^v^i^mms.<oi&Ti>^miy 

l^^. H2 fiy- h;gfc^-r'5L$liMmJEO^<b^^ 

F ET«iiii*5^^^^;H|-e&r}. y-NS0.5/xm 

I^T ;^ ^ S ^ ^ ;^ fc ct o T b €r M«flE 
TLX 1^-5. 

.[0 0 0 61 t^-^tf. P^^-V^JbMOS F ET-CHit 

^'::>Xi^WLm^^tf^^^^XL^Oftisb. N^^^JUM 
O S F E T <h P.^^^;!/MO S,F E TO«ligW7&:A^ > 

it. N^r ^;PMO S F E P^-v-^^UMO S F E T 

Xg^tf}^>«^M$fi(c;^D. X^WS t>IK«k:;a: 
^:^^<Dmmi^^± CX< ^. 

[0 0 0 7] 'CC0ck'5;5:|gj@^#pft-r-5fc«e)Cr> 1 OCO* 
f^tLX. Pf^-V^JUMOS F E Toy — 
^Sr PSlJC UT^S^^-^^^UM Pf^V^iUM O S F E T 
N^-\':^;PMOS FETi<3[)/\*^>XSr<h -5:3^9* 

{CP NS^j&t-c^TU^^Tki-cornlje^&^^O , Mm^^ 
[0 0 0 8] 2|s:%?l©||l©eWtt. ^:oi:3?6craM>^ 

^m^'r^rcisb\zts.tstirc^<Dx$>K^ . i^a^h^^^ 

< * ill T # S L D D « ig S S #t r -5 C <h -C 

*%?go^2 (Da Wtt* N^i'^^^UMO S F E T 
P^'\'^;UMOS FETT«fig^n;tCMO S F ET* 

'fo^m:^^^^r^)v^^^n^tm±\zwLmx^^uos 

[0 0 0 9] 

sett, y- hSffi<OfigffitClJ--f 

•r^RJPl 0-5 OnmO»Kffcttiffij|iK*>^)a:*»l 
"tiD^Vmizm^-^titiWkm 100-150 nm<0>^U n 



( 

5 

[0 0 10] :^^m<DH^^ ^-)iuo sm^mi^^mo) 

T V i S « :^ « « ft It « S # -r L b D « a T * e . 

$n/ty- h^m^zti-r^mts i o-^s o nm<om i <o 

10 0 1 1 1 \^^:t'-)Vf>m 1 <oiJ->f Hr^i^t-^pt 

:t - o ^ #1 (D ^ ifi ^ ^ ffl (0 e ?^ $ n iij 
7»&«triift<D^i <^Nig«2:ic»<h, mi<oNmmwLm]z 

b T ^ ^ v^l' -^^ffid Jc $ ti ; ^ i'<D N ii k » i i 
D t> M ^ ft (D m 2 CO N ^ |£ ^ ^ \ m 2 CD N S Jit 

m T^xwzsxm^ts n; ^ 2 <o n rnkWrn j: 0 $ ^ 

i£ :^ j&e triS ft <0 B 3 <D N le M tfcS i: S i: T * 

io oi 2i ^<o\jr^j4LbD«i^^&)g^^^ y 
- hmm^^Ts^ ^ vxiSi^mmmmkHkm^m^v. 
y—hmm(Dm m\z m r<D^ -f ;^ * 1^ ^vft 

$ e «C ^ 1 (D1t < H »^ ^ - ;P <t: U*t 

^ ]6g L i2 (DU--r F - ;U d ti * V 

t VT^MW-f ^ VSr^ A V'CiiSSft^^MftMK^ 

CO^^iSfii j6 ^C^^^JIT fe^V y- H Mt!^ b { 5 ii iri 
5gft<DMO i5 F E T'1?tiii>;&< ii'b 5 0 nm«i£Mli?* 

[0 0 1 31 jK±<oi:3fc, y-hma. n i h 
i^mm^x(D^m^mm^».^^zm<r^zti)^x^. 

fi»ft««-e©3l^!y h^-V U T^^fc J:Sx/t-f X*^k 
[0 0 14] *^5g(DP5^'t';^Jl.MO SSa^l^#i*SgO 
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g«l X 1 0' Vcm\ fS^ffiSttS 5 0t:T3 0 

[0 0 15] 
[%1] 



10 







I 6KeV 


5 0 niii 


3 OKeV 


11 Onm 


5 OKeV 


1 5 Onm 



[0016] CZ.X. t^XX,^)i^¥— 1 5 K e V, 85 
STO^^:^;W;^+ 5 0 nmX 2 ) t ^if)^X ^ 

20 

[0 0 17] ktz. H'y—h^^ZfhN^4:^)lUO 
S F E T R tX pV> ¥;UM 6 S F E T <0 v- a — > ^ ^ ^ 

^ ^ <D * ^ i -r ^ b <h |C J: D ; f<Y^O:t-)Uyt y±>y 

h mp tf^r)^ mo : i ^ mm^sbf 4 & * < -x? 

* 5 » : V ^ ;U ^11 \Z J: ^ ^ X 4f ^ {b 
[0018] :^^m<DP ^> ;P M O SM^ Mi^ » ® 

^vtzisk\Zs y- h««, m i oi^--r H juRiy^m 

^gii. ±ia<DN>v^)PM6 sn^a^^i^^ei: P5"•^ 
:^^;^Mos^^f£»*sst**^fc*'b<oT*s. 

[0019] 

immm 1 ] 03 JCi; O^^^gSrN^A-^Jl^MOS F E 
40 (A) PMi^Un>S«3 0 l(D^®{C?^^$n^cPM 

3 0 3 \z^^x^mz^m^nrzmTm^ni$.^ be* 

Jfej^-rs. H^-f J»»fl2«S*«UT*^jeSc««3 0 

6oe^U3>^fi3 0 i±{cy~h^<t:K3 0 4 *i^i 

0 nni<D;p$fCfiK;^$-e:, $ ^ -€*a>± (C^JgS 5^ U 3 
>R3 0 5 «:lttK{t:K<0±M(CJf!?J2 0 0 nm(DJP${C*6 
fit*-f U 3 >IR3 0 5 

<7)±®f:: 1 0 K e V. 5 X 1 o'*/cm'cD^f^^-eaA 

v. m^^^xm^ 0 o'ccDift^asjciz-pTSt^-r 
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CO 0 2 0] (B) 'A\z.^m^>^on>mz 0 5 chy 
y- hsffis 0 7 srfl^fiK-rs. y- hmaa o 72&rJf:7 

T?*^fflt*«: 3 0 KeV, l x l O'Vcm' (D^ff^T 

C V D ^ o * T ii» K o « 3|Bf T ^ S 5^ U 3 > S 
<b^^<s5l 0 nmOiP^ fciifil L, R I E :t 
> X y ^ > iJf ) £ <D:fr fe-Cx :y ty> S ff 7i X JP 
^**F 1 0 nmom 1 Oit-f H ;f 3 0 S ^m^T 

^:t'-)V3b 8 TS« b c i*^, q> y- h K-ft 
^3 0 ^^<Dmm<o^^^mmr^^tf)^-c^,^^^ 
y-hA*~xb'-^7)«i^-a:r\ 5^/t>f x«ftt^^fb$ 20 

[ 0 0 2 1 ] (c ) j^i^T. y- Vmks 0 7 1 m i © 

it-f H 'i7 :t ~;k3 0. 8 R5:X.7 ^ —)V K g^YkM 3 0. 3 ^ V 
^^^l^"^N.M^ki^<:tVT^^flt^S: 4 0 K e V, 
3 S'^V^y /cm'^^t^AL. NSI^«^3 1 1 

>ftYb^S:l?J l 0 6 nmcO^SfC^ab. R I E/Si^JO 
:^m'T^:x^y^ny^^rftl::>Xmp^^l O 0 nmCDm2 

"^^-JPco^ff^^ii 2 MoNi!:?FI«*e 3 0 9 3 1 

KornD mm iD) mm) jc^^l, ^<D2m<D'^^ 
[0 0 2 2] (D) ^^\z. y-hmms 0 7 . mi<D 

t^y^'-)VYWii\:»Z 0 3 ^VX5^i:bTNl!;F««-f 
::t>T*SSt*^5 OKe V, 6 X 1 0 ' * / c m* 
^■CftAb;til, ^8 5 ot:Tl?;3 0^P«1I^M31:£ig 

j*AL;/5:flt^$a:», «ttfk$13:Ty-A • 
>««d:)a:«N*fi«3 1 2, N«[«3 11. N ««3 
0 9^?^^-r-5, 

10 0 2 3] (E) -^(D^, '>'J n>^«^MJc:C VD 
S3fe<!f<0#a*C<l:oTNS GR^j!5 3 0 0 nmOJU^fc: 
*t«U)tSb* BP SGIK*»5 0 0 nmO»$J::*i« 

»jaiSk:J:oT¥Jafl:'r^c<hTJirai»i&K3 13 so 



[0 0 2 4] 

l^mmZ'i 04(CckO*%Qg^P^A.;^.;UMOS FE 
T * C a ^ b ^ Jg ^ $r ® it ^ ^fe t i ( ^ ^ „ 

(A) PS! vU 3 >S«3 0 1 (D^®*cj^fi£^tl/2:NS 
•:/x;|.4 0 2<D«ffitc. *^^«fflO!)>^^-;i.KKYbK 
4 0 3fCctoTS4^{-i^fe^nAc^^J^fife^i^4 0 6 ^ 
J^fife-r*. H^-r»SS^l:^S<&JfiLX^^J^^Mi^4 0 
6(7)'>«Jn>S«4 0 l±fcy-M!YbK4 0 4$«I5 1 

>l^4 0 5 S:^KYbmo^MJcj^2 0 0 nmO;p${cii 

mt^. ^(D^s i&m< :t > *j Z2 >^ 4 o 5 

<7)^ffiJciOKe V, 5 X 1 0**/cm'cr>*f1=xaA 

^^>T^ 8.0 Ot:<O0fc^31JcJ:oTat*-f ^>^# 
^^S^U >i^4 0 5 t^Jc^S^^it, ?gi4^b^-Br^. 7^ 

«Ufe«JCrf :^>|gfeA^ff?5:-3TNS!fCbTli-5*«, fit 

[0 0 2 5] (fi) ^J^^>U zi>|^4 p 5 dry 

y- hmS4 0 7 ^j^fi^'T'S. :;*:(c> mWL±m\zcvD 

^10 nm(Dmp^mmv. R I E;^<!f (0;^J£-cxy 5^ 
/t y ^ff JSi p TJil$.|!5j 1 0 nrm(Om 1 <OtJ:-f H •J^ :r — 

ji^4 0 8 s:?^^K"r^o ?^*5. ^^mmm-vitrnm^t^m^L 

ICC VDS^;5:<i:(Z):*r^TxUzi>K^biK*#Dl 0 0 nm 
<Dm-^\zmmL. R I E;^<!f(D^te7?X-/^/>C-/^SrfT 
J&:oT/P$ t5l 0 0 nm©m2<Ol^-f K^:t— ^1^4 0 9 

[0 0 2 6 ] (c) y-hm«i4 0 7. »lcD■^^<K'^7 

^—)U4 0 8. ^2CDi^''l' H»:7:t~;i'4 0 9RtX7^ — 
KK{bK4 0 3 iiLXPm^K^^:t>i^$> 
*BF,^15KeV, 1 X 1 0 ' ' / c m' O^fr TfftA 
L/t^. *58 5 0 rx^S 0«;ra«ffi31&JSL. ttAb 

^«»P*®«4 1 OSrJg^-r*. >-';r3>S« 
±®f::CVDj5fejai^<0^g:JCctoTNSGIK*iKl3 0 0 
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nmom-^lzmmiytz^. BPSGK&«5 O O nmO 

p. &l^E«4 1 2 (Om^SiXm^mX P ^ ^r ^)\^MO S 
[0 0 2 7 ] 

mmm i (dn^'V':^;i/mo s f ET.tsijfi«fy atop^-^ 

( 0 0 2 8 1 (A) PIH>-U 3>S«5 0 KO^ffiJC?^ 
*3c$>lfcP^'j7X;U5 0 2 tN|g|'^x;i/ 5 0 3(D^S 

tc, m'f'^mm<oy^-)i\im:itm5 2 0{zJ:^'x:B^ 
^5^mt^nf^m^m^mf$^5 o 6. s o 7 ^^n^txm 

:3>S«5 0 1 ±(cy- h^{k^5 04 1 0 hmCD 

5 ^mmit»<o±m\zm2 0 0 nm<Dmt£izmmT^. to 

1 0 K e V, 5 X 1 O' Vc m* (D^^X&Xl.. m> 

X *s 8' 0 0 x:<ommm}z\k h x at *^ it > * #i§ii u 

-f :t >a A^fTJS: o T N Si L T ^ 'flt«;S: if & 

[0 0 2 9 1 (B) ^JC, ^j^Sv'U 3 >«5 0 5 
- hSfblK 5 0 4 ^^Kfi4^fe^'miT/ri$'->-ftlL, 30 
h««5 0 8 SrJ^^dc-rS. P ^;WM O S F E T 
5 0 7 S::7> Kl/ v;^ hJ^if-r'^x^ N 
^^:^)VUOSF ET tf3.^m^5 0 e^zMLX. if— 
h«ft 5 0 8&CX>'^ H^lbttS 2 0 ^"TXi^ tb 
TNfi^l€«r^;i->t?*«flt«* 3 0 K e V, 1X10 
"/cm'<D*fl=l??iAb, N M^S 1 0 ^J^^T-S* 
tJ^fiC; P^V^;WMO S F E T t^^^m^ S 6 7 

bTl^/^7:t h WvX h;a:i:*^^bfc^, S«± 
S C V D ft <*! (D * 1? » K ft (Z) « « T * -> U 3 
>1g{bR^£*?J 1 0 nm<D^$ fCJi^b> RIE;^i:CD:Sr 40 
ttTX-/^Ay ^^fefrJ^r^TiS^I^ 1 0 nmco^ 1 (D-^ 
-r K';/*-JU5 0 9 :*lliS^THiW 

»fl:tt«t bti/U3>Sf^I«^ffli^fc3^«. W»ft;tt<?!) 

«ffifflffi«r»»{fcttc01j'-r Hr:7:t-;W5 O 9 TSffibfe 
ct-c. n«;5^^y- hKfl:[K5 0 4-.<DK«<o««&* 
awr-rsci:*«T€r«fc«). y- h/X-X tf-^^ 3^«^ 

T, P'^^r^)VUOSFETily^^m^S0 7^yyth 
US^X h;^i?5 1 1 v:^^ b. N5^^:^^;UMOS F ET 50 
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<fc7a:Sffl«5 0 6 tC^tbX, y-hmffi5 0 8, ^ 1 CO 

i^--r ^t-^l' 5 0 9 RrX:7^ HK^k^ 5 2 0 ^-^ 
X^<i: bTNS:T^JI«?<:r>-Z?*^flt^€r4 0 K e V, 

3 X 1 0* Vcm*^#-cttAb, Nmm^s 1 2^m 

J*-rS. 0€fe, P5">^;H40S FETti^-SaWS 

0 7 ^^X^LX^^fty:t hUi^Tshf^^S 1 1^1^^ 

IK&Jl!?! 1 0 0 nm(Z)JP$fc*ab, R I E ^co:&ftT 
Xry^Ay i^^frAoT^^IQ 1 0 0 nm<om 2 <D^^ 

3 > Kg {k IR €: ffl I. ^ 1^ a » J 3 > ^ £ <0 U 3 > 

(0 0 3 01 (C) HtX, P^v^Jl^MOS FET^:^ 
^^i^5 0 7 €::7:t h l^>?7;>;^<i: 5 1 5 "CVX^ b, 
N^i'^Jl/MOS F ET tpi^m^S 0 6{ZMLX. Y 
— h^ffiS 0 S; mi (D^^ \i^:t — )i^5 0 9,^2 (D 

•9--f H'>;r-^iU5 1 4RCX:7^-;i/Hji?{fc:Si3 0 3 *v 

i: bTNS*^j&fii^^7^>T^^jatS^«: 5 0 K e V., 
6X1 b'* y cm' (D^i^xm.X'r^. 
[0 0 3 1 1 (D) ^§[li, N5=^r^;PMOS FETt 
U^m^^ S0 6^y:thUiy7.hfSi^5 1 7 X^T.^ 
b/ P^'\'^;UMO S F E T iT^-Sm^ 5 0 7 fC^b 
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